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REMARKS 

Applicants respond herein to each of the issues raised in the Office Action. 
Applicants submit the present application is in form for allowance for the reasons discussed 
below. 

Objections to the Claims: 

The Office Action objects to Claim 1 (titled in the Office Action as an objection to the 
specification) based on various typographical errors noted by the Examiner. Office Action, p. 
2. Applicants appreciate the Examiner's thorough review of the application and calling these 
errors to the Applicants' attention. Claim 1 has been amended above as suggested by the 
Examiner Accordingly, Applicants request withdrawal of the objection to Claim 2 as 
obviated by the amendments to Claim 1 above. 

The Prior Art Rejections: 

Claims 1-30 stand rejected under 35 U.S.C. § 103 as being unpatentable over United 
States Patent No. 6,075,293 to Li et al. ("Li") in combination with United States Patent No. 
6,355,558 to Dixit et al. ("Dixit") and, for various of the claims, in further combination with 
one or more of United States Patent No. 6,448,173 to Clevenger et al. ("Clevenger ") and 
United States Patent No. 6,586,340 to Lee et al. ("Lee"). Office Action, pp. 2-6. Applicants 
submit that the claims are patentable over the cited art for the various reasons discussed 
below. 

The Independent Claims Are Patentable: 

The Office Action acknowledges that the primary reference to Li "does not disclose 
forming a metal film on the aluminum layer (the last step of claim 7) or the aluminum layer is 
a multi-layer of aluminum (in re claims 10, 18-19 and 30), and the process temperature in 
accord with the formation of the multi-layer aluminum layer (re claims 5, 7-10, 12-13 and 1 7- 
30)." Office Action, p. 3 (italics in original). The Office Action asserts that Dixit discloses 
"forming a metal film 50 on the aluminum film by PVD at a temperature of about 200-500°C, 
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col. 5, lines 47-64." Office Action, p. 4. However, the Office Action concedes that Dixit 
"does not teach the metal 46 [asserted as the metal layer of Claim 1] on the barrier metal film 
filling up the recess region being removed to form a plug." Office Action, p. 4. 

In fact, as is clear from Figure 2F of Dixit, it is the aluminum alloy 50 of Dixit that 
fills the apertures 34 in the structure of Dixit. With respect to Li, while the relied on metal 
plugs 46, 48 do generally fill the contact openings 40, 42, the metal plugs 46, 48 are subjected 
to planarization and, "[ujpon completion of the planarization process, a substantially planar 
surface is formed to cross the upper portion of the insulation layer 38." Li, Col. 3, lines 58- 
60. Likewise, there is no discussion in Dixit of removing of the aluminum alloy 50 from the 
apertures 34 or even of removal of the "metal 46," relied on as teaching the metal layer of 
♦ Claim 1, from an upper portion of the apertures 34 of Dixit. In contrast, Claim 1 recites 
"removing the metal layer from ... an upper portion of the recess region." Accordingly, the 
rejections of Claim 1 should be withdrawn at least as these recitations of Claim 1 are not 
disclosed or suggested by the cited references. 

Furthermore, the Office Action concedes that neither Li nor Dixit discloses a 
combination of a metal plug in a recess and a multi-layer aluminum/metal film on the metal 
in the recess region as recited in Claim 18. Office Action, pp. 4-5. The Office Action still 
asserts obviousness of independent Claims 1 and 18 based on two alternative combinations of 
Li and Dixit, "the multilayer aluminum film of Dixit et al. in the interconnect structure 
formation of Li et al. ... Alternatively, ... the plug of Li et al. into the structure of Dixit." 
Office Action, p. 4. However, given the actual recitations of both Claims 1 and 18, neither 
combination actually arrives at the recited combination of these claims when considering the 
structural relationships between the layers/films of the claims and the recess region. In other 
words, the generalized assertions in the Office Action of a multilayer film of Dixit, the plug 
of Li and the "structure" of the respective other reference in each alternative fails to explain 
how such a combination would result in the particular recitations of either independent Claim 
1 or independent Claim 18. In fact, it is not even clear how the rejections assert they would 
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be combined. 1 Accordingly, the rejections of the independent claims and the claims that 
depend therefrom should be withdrawn for at least these additional reasons. 

The rejections should also be withdrawn as the alleged motivation to combine the 
references is not sufficient for an obviousness rejection. The Office Action relies on nothing 
more than a discussion of "electromigration" in each of the references as a motivation to 
combine the references "to control and minimize electromigration difficulty" or to "enhance 
electromigration resistance." Office Action, pp. 4-5. However, Applicants can find no 
reference in either reference that the specific feature being incorporated in the structure of the 
"other" reference even provides an electromigration related benefit, nonetheless that any such 
benefit could be obtained when incorporated in the distinctly different structure of the "other" 
• reference (e.g., why would the metal plugs 46, 48 of Li provide electromigration benefits in 
the structure of Dixit). Furthermore, as each of Li and Dixit appears to claim that the 
electromigration difficulty is addressed by their disclosed devices, one of skill in the art 
would appear to have no motivation to modify either reference to address an already solved 
problem. Accordingly, the rejections of the independent claims and the claims that depend 
therefrom should be withdrawn for at least these additional reasons. 

The Dependent Claims Are Patentable: 

Each of the dependent claims is patentable at least based on the patentability of the 
independent claim from which it depends. In addition, various of the dependent claims are 
separately patentable. For example, various of the dependent claims recite particular 
processing temperatures. The use of such low temperatures is particularly discussed as 
potentially advantageous in the present application. See, e.g., Specification, page 7, lines 23- 
27. Dixit and Clevenger, the only references cited for temperature conditions, include no 
suggestion or motivation to select conditions within the various recited ranges of the present 
application. Furthermore, newly added Claims 31 through 37 include recitations of 
temperature conditions that do not even overlap the temperature conditions discussed in Dixit 



1 For example, how would the metal plugs 46, 48 of Li be included in the structure of Dixit? What, if anything, 
would they replace? If it is the aluminum alloy 50 in the apertures 34 of Dixit, what is then relied on as the 
metal film that aluminum alloy 50 is cited as teaching in the rejections? 
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and Clevenger that are relied on in the rejections. Accordingly, these claims are separately 
patentable for at least these reasons. 

Claim 16 and newly added Claim 38 each recite that the aluminum film is formed "to 
a thickness of from about 400A to about lOOOA." Applicants are unable to find any assertion 
in the Office Action that the recitations of Claim 16 are disclosed by any of the cited 
references, as Claim 16 does not even appear to be discussed in the Office Action. 
Furthermore, with respect to Li, the layer 50 relied on as teaching the aluminum film of Claim 
1 (and thereby of Claim 16) is the layer 50. The layer 50 of Li is described as being 
"deposited to a thickness of preferably about 7000 to 9000 angstroms, and more preferably, 
about 8,000 angstroms." Li, Col. 4, lines 13-15. Accordingly, Claims 16 and 38 are 
< separately patentable for at least these additional reasons. 

CONCLUSION 

Applicants respectfully submit that, for the reasons discussed above, the references 
cited in the present rejections do not disclose or suggest the present invention as claimed. 
Accordingly, Applicants respectfully request allowance of all the pending claims and passing 
this application to issue. 
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